Introduction
============

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia, and affects between 0.5% and 2% of the population in Western countries. AF is also a growing health problem in developing countries, concordant with the increasing health burden of other chronic noncommunicable diseases.[@b1-cpaa-8-093]

AF is associated with significant morbidity and a high risk of ischemic stroke. AF patients are five times more likely to experience an ischemic stroke than the general population, with 20% of patients dying within 1 year after stroke and 60% being left with a disability.[@b2-cpaa-8-093] Therefore, the majority of patients with AF must be on antithrombotic treatment for stroke prevention for the remainder of their lives. Patients are prescribed either antiplatelet drugs or oral anticoagulants (OACs) as antithrombotic therapy. As a result of the increased risk of bleeding associated with these agents, the benefits of treatment must be carefully weighed against the risks. Patients at low risk of stroke are typically prescribed antiplatelet drugs or in some cases no treatment. Similarly, patients at moderate-to-high risk of stroke are typically prescribed OACs, but may be prescribed antiplatelet drugs or even nothing.[@b3-cpaa-8-093]--[@b5-cpaa-8-093]

Rationale
---------

For 50 years, warfarin was the only OAC indicated for antithrombotic therapy in AF patients. With the advent of the direct thrombin inhibitor dabigatran and the direct factor Xa inhibitors rivaroxaban, apixaban, and edoxaban (collectively called novel OACs \[NOACs\]), physicians and reimbursement decision makers are faced with a complex decision when selecting the optimal treatment for these patients. This decision is further complicated by the fact that new interventions are commonly compared with standardized therapies or placebo.[@b6-cpaa-8-093]--[@b9-cpaa-8-093] Head-to-head trials are rarely conducted, because of the regulatory, budgetary, and time constraints faced by manufacturers.

Network meta-analyses (NMAs; also called mixed-treatment comparisons) allow for the comparison of all interventions, including those for which head-to-head comparisons have not been conducted.[@b10-cpaa-8-093],[@b11-cpaa-8-093] NMA is an extension of traditional meta-analysis, whereby multiple pairwise comparisons are conducted, involving three or more interventions.[@b11-cpaa-8-093] The advantages of NMAs are that they supplement direct estimates of relative efficacy with indirect estimates and provide indirect estimates where direct estimates are not available.

Objectives
----------

The aim of this study was to compare the relative effectiveness and safety of aspirin (acetylsalicylic acid \[ASA\]), ASA and clopidogrel combination therapy (ASA + C), dose-adjusted warfarin, dabigatran 110 mg, dabigatran 150 mg, rivaroxaban, apixaban, edoxaban high dose (HD), edoxaban low dose (LD), and placebo in AF patients, using a Bayesian NMA approach.

Materials and methods
=====================

Information sources
-------------------

Relevant studies were identified through a search of Medline Ovid (1946 to October 2015), Embase Ovid (1980 to October 2015), and the Cochrane Central Register of Controlled Trials (CENTRAL, Issue 9, 2015) in October 2015. The search strategy was developed and conducted by an information specialist (JB), using validated randomized controlled trial (RCT) search filters in Medline and Embase, and by adapting the Medline filter for use in the Cochrane register.[@b12-cpaa-8-093],[@b13-cpaa-8-093] The search was conducted using the following terms and their derivatives: atrial fibrillation, warfarin, phenprocoumon, acenocoumarol, aspirin, apixaban, rivaroxaban, dabigatran, clopidogrel, edoxaban. The search was limited to English-language studies published from 1988 onward. The identified articles were scanned for further eligible studies, and experts in the field were consulted to identify unpublished studies. Trial briefing documents for the NOACs were also located online to provide data not included in the published RCTs. A protocol was developed and reviewed as part of thesis work, but not registered; the protocol is available from the authors upon request. The full Medline search strategy is available in [Supplementary material](http://www.dovepress.com/get_supplementary_file.php?f=105165.pdf).

Study selection and eligibility criteria
----------------------------------------

All titles and abstracts were initially screened by one investigator (AT) to identify potentially relevant studies for inclusion. Relevant studies were retrieved in full text, and were reassessed by two investigators (AT and PP) to determine eligibility for inclusion. For a study to be included in our analysis, it had to be a Phase III RCT of patients of any age with AF, comparing at least two of the antithrombotic treatments under investigation, or placebo. If a comparison included warfarin, it must have been administered at a target international normalized ratio (INR) of 2.0--3.0 to reflect current standard practice. Inconsistencies between the two investigators were resolved by discussion and review of the material.

Data collection and items
-------------------------

The same investigators (AT and PP) independently extracted data from each study on the following outcomes: number of strokes of any type (ischemic, hemorrhagic, or unspecified), ischemic strokes, myocardial infarctions (MIs), all-cause deaths, major bleeds, and intracranial hemorrhages (ICHs). Mean values of the following variables were also extracted: duration of follow-up, age, sex, time in therapeutic range (TTR), and CHADS~2~ (congestive heart failure, hypertension, age ≥75 years, diabetes, previous stroke/transient ischemic attack) score. Also, the proportion of patients in each study with a history of stroke/transient ischemic attack, hypertension, MI, heart failure, and diabetes was extracted. Medians were used where means were not reported.

Risk of bias
------------

Risk of bias in the included studies with respect to sequence generation, allocation concealment, blinding, incomplete outcome data, and selective reporting was assessed using the Cochrane Collaboration's risk-of-bias assessment tool.[@b14-cpaa-8-093] As recommended by the Cochrane Collaboration, all studies independent of their quality were included in the analysis.

Statistical analysis
--------------------

Meta-analyses were used to synthesize RCT evidence for the direct comparisons, and NMAs were conducted to estimate relative effectiveness (as rate ratios) and credible intervals (CrIs) across all treatments for each outcome. Poisson models were used to adjust for possible differences in duration of follow-up between treatments and multiple outcomes per patient. A hierarchical Bayesian approach was followed, and models were fitted using Markov chain Monte Carlo simulations.[@b15-cpaa-8-093] Data were analyzed using fixed- and random-effect models, and prior distributions for each parameter of interest were assumed. For relative-effectiveness estimates, a vague normal prior probability (n~0,1,000~) was assumed. For the random-effect model, a γ-distribution (γ~0.001~) was used as a prior for the precision (inverse of the variance) parameter. The decision to use either a random-effect or fixed-effect model was based on clinical considerations, model convergence, and goodness of fit, as measured by the deviance information criterion. Studies with no events in any arm for a particular outcome were excluded from that outcome's network of studies. All models were run until convergence was reached. Convergence was assessed through inspection of trace plots, consideration of potential scale-reduction factors, and inspection of multiple chains with different initial values.

Consistency, a key assumption underlying NMAs, requires that any differences between direct and indirect estimates are due to chance.[@b11-cpaa-8-093] Consistency was assessed through the inspection of coherence plots.[@b16-cpaa-8-093] Evidence of inconsistency was observed when CrIs around relative-effectiveness estimates did not cross 1. All analyses were performed using R version 2.14.1 statistical software (R Development Core Team, Vienna, Austria) and WinBUGS version 1.4 (MRC Biostatistics Unit, Cambridge, UK).

Interventions were compared based on the following outcomes: all strokes, ischemic stroke, MI, major bleeding, ICH, and overall mortality. For each outcome, treatment options were ranked at every iteration according to their effectiveness from best to worst. Ranking distributions, representing the proportions of iterations in which each treatment was ranked in position from first to tenth, were then estimated.

Differences between treatments were judged to be statistically significant when CrIs of risk ratios did not overlap 1. Differences were judged to be of borderline statistically significant when a boundary of the confidence interval equaled 1. Otherwise, differences were interpreted as nonsignificant.

Sensitivity analysis
--------------------

Any RCTs investigating the effectiveness of antithrombotic treatments in AF patients deemed ineligible for warfarin were excluded in a sensitivity analysis. Criteria used to determine patient ineligibility for warfarin were highly variable across studies. The main criteria for ineligibility were patient or physician unwillingness due to fear of inadequate coagulation monitoring (or poor compliance), increased risk of hemorrhage, decreased risk of stroke due to the absence of other cardiovascular diseases, advanced age, and alcoholism. Given that patient and physician unwillingness to take or prescribe warfarin is a subjective eligibility criterion and that baseline characteristics of patients deemed ineligible for warfarin did not differ significantly from those of eligible patients, the distinction between these two patient groups is unclear.[@b17-cpaa-8-093] Therefore, we sought to determine whether their exclusion from the analysis would affect the results. We also examined the sensitivity of the results to assumptions related to the specification of prior distributions, by using vague uniform priors (U~−10,10~) for all log relative effectiveness estimates.

Results
=======

Systematic review and network of evidence
-----------------------------------------

A total of 5,353 potentially relevant titles were identified through the systematic review. After our exclusion criteria were applied, 20 articles reporting on 16 Phase III RCTs in English were selected ([Figure 1](#f1-cpaa-8-093){ref-type="fig"}).[@b6-cpaa-8-093]--[@b9-cpaa-8-093],[@b18-cpaa-8-093]--[@b33-cpaa-8-093] Four of the RCTs were conducted on patients ineligible for warfarin,[@b9-cpaa-8-093],[@b18-cpaa-8-093],[@b25-cpaa-8-093],[@b31-cpaa-8-093] and were excluded in a sensitivity analysis. A diagram illustrating the networks of evidence in the base-case and sensitivity analysis can be found in [Figure 2](#f2-cpaa-8-093){ref-type="fig"}.

Overall, eleven studies were assessed to be at low risk, four at unclear risk, and one at high risk of bias. All analyses were conducted on an intention-to-treat basis, except for two studies in which the method of analysis could not be determined. A more detailed description of bias assessment can be found in [Table 1](#t1-cpaa-8-093){ref-type="table"}.

Study and patient characteristics
---------------------------------

The selected RCTs included 96,826 patients followed for 184,370 patient-years. The average age of patients in the RCTs was 71.3 years. The studies in which mean CHADS~2~ scores were reported accounted for 94% of the total number of patients in the analysis, and all reported a mean score of 2 or more (ie, patients in the studies were on average at high risk for stroke). Patients in studies including warfarin as a comparator had a weighted average TTR of 62.5%. The main study characteristics are included in [Table 2](#t2-cpaa-8-093){ref-type="table"}, and patient characteristics are included in [Table 3](#t3-cpaa-8-093){ref-type="table"}.

Relative effectiveness of treatments
------------------------------------

Estimates from pairwise analyses and NMAs of relative effectiveness of all treatments are shown in [Tables 4](#t4-cpaa-8-093){ref-type="table"} and [5](#t5-cpaa-8-093){ref-type="table"}, respectively. Fixed-effect models were used for all outcomes, because they provided similar goodness of fit to the random-effect models, and the impact of the prior distributions on between-study variance in the random-effect models was too large.

All strokes
-----------

Dabigatran 150 mg and apixaban were the only NOACs that were superior to warfarin at reducing stroke of any type. All OACs were superior to ASA + C, ASA, and placebo, except for edoxaban LD, which was not significantly superior to ASA + C. ASA + C was superior to ASA alone and placebo, while ASA was only borderline superior to placebo.

Ischemic stroke
---------------

Dabigatran 150 mg was the only NOAC that was superior to warfarin at reducing ischemic stroke. Edoxaban LD was inferior to all other OACs, with the exception of dabigatran 110 mg. All OACs were superior to ASA + C, ASA, and placebo, except for edoxaban LD, which was not significantly superior to ASA + C. ASA and ASA + C were superior to placebo.

Myocardial infarction
---------------------

Rivaroxaban was superior to dabigatran 110 mg at reducing MIs, borderline superior to placebo, and inferior to edoxaban LD.

Overall mortality
-----------------

Apixaban and edoxaban LD offered mortality advantages over warfarin, ASA, and placebo. Also, dabigatran 150 mg was superior to placebo, while dabigatran 110 mg and edoxaban HD were only borderline superior to placebo.

Major bleeding
--------------

The following NOACs lowered the risk of major bleeding when compared to warfarin: apixaban, both doses of edoxaban, and dabigatran 110 mg. Warfarin was associated with a higher risk than ASA and a borderline higher risk than placebo. All treatments, except for warfarin, dabigatran 150 mg, and rivaroxaban, were associated with a lower risk than ASA + C. Edoxaban LD demonstrated a lower risk than apixaban, with both demonstrating a lower risk than dabigatran 150 mg. Finally, rivaroxaban was associated with a higher risk than all the other NOACs, with the exception of dabigatran 150 mg.

Intracranial hemorrhage
-----------------------

The risk of ICH on warfarin was higher than that of all other treatment options, with the exception of ASA and ASA + C. ASA + C was associated with a higher risk than all other treatment options. The risk of ICH on ASA was higher than on placebo. Finally, the risk of ICH on rivaroxaban was higher than that of dabigatran 110 mg and edoxaban LD.

Ranking and inconsistency
-------------------------

The ranking distributions in [Figure 3](#f3-cpaa-8-093){ref-type="fig"} represent the proportions of simulations in which each treatment was ranked in each position (from best to worst) based on its effectiveness against ischemic stroke and major bleeding. For ischemic stroke, dabigatran 150 mg was shown to be the most effective option in 84% of simulations, followed by rivaroxaban (9%), apixaban (5%), and edoxaban HD (2%). None of the other treatments was the most effective option in any of the simulations. For major bleeding, edoxaban LD was the most effective option in 72% of simulations, followed by placebo (28%). None of the other treatments was the most effective option in any of the simulations. Although the risk of major bleeding on any OAC is higher than that on placebo, data on major bleeding while on placebo are scarce (ie, very few events occurring in smaller studies), resulting in weak evidence for this outcome on placebo. Through inspection of coherence plots, there was no evidence of inconsistency in any of the closed loops in the NMAs.

Sensitivity analysis
--------------------

Exclusion of the four studies in the sensitivity analysis decreased the total number of patients and patient-years to 81,771 and 150,589, respectively. The results of the NMAs using this smaller study set are presented in [Table 6](#t6-cpaa-8-093){ref-type="table"}. There were some differences between the results of the base-case and sensitivity analyses. Notably, ASA + C combination therapy was no longer superior to ASA and placebo at reducing both ischemic and all strokes. Similarly, ASA was no longer superior to placebo at reducing ischemic and all strokes. In contrast, edoxaban LD was superior to ASA + C at reducing ischemic and all strokes, only borderline superior to ASA at reducing all strokes, and no longer superior to placebo at reducing ischemic strokes. Rivaroxaban was superior to dabigatran 150 mg at reducing MIs, and no longer borderline superior to placebo. Apixaban showed only a borderline reduction in overall mortality over warfarin, and no treatment showed any mortality advantage over ASA or placebo.

The risk of major bleeding on ASA was no longer lower than that on warfarin, ASA + C, or rivaroxaban, but was lower than that on apixaban. Also, the risk of major bleeding on dabigatran 150 mg was higher than that on placebo. The risk of major bleeding on placebo was lower than that on warfarin and ASA. The risk of ICH on placebo, dabigatran 110 mg, and edoxaban LD was no longer lower than the risk on ASA. When prior assumptions were varied, we found no significant deviations in the relative effectiveness estimates in any NMAs.

Discussion
==========

In this analysis, we observed that most OACs were superior to antiplatelet agents and placebo in reducing ischemic and overall stroke risk, but results for risk of bleeding were mixed. Overall, we observed a reduction in ICHs with the NOACs when compared to warfarin. Although dabigatran 150 mg was shown to be superior to warfarin at reducing ischemic strokes, apixaban and edoxaban LD were the only treatments to demonstrate a mortality advantage over warfarin. Given that apixaban and edoxaban LD are associated with a lower major-bleeding risk than warfarin, these results may be an indication that overall mortality is driven more by major bleeding than ischemic stroke in AF patients.

One advantage of using a Bayesian NMA approach is the ability to rank treatments. This is in contrast to traditional meta-analysis, which must assume a class effect.[@b34-cpaa-8-093] Our ranking results have implications for clinical practice. For example, if a patient's bleeding risk is higher than their risk of ischemic stroke, but their risk of ischemic stroke is high enough to require an OAC, apixaban may be a better option for them than dabigatran 150 mg. If a patient's bleeding risk is very high, they might benefit from being on edoxaban LD or even no treatment, as edoxaban LD and placebo were ranked as the preferred options in reducing the risk of major bleeding.

When studies of patients ineligible for warfarin were excluded from the analysis, some important differences were observed. Since the excluded studies looked at ASA, apixaban, and placebo, there was less evidence for these treatments in the sensitivity analyses. This resulted in greater uncertainty around the relative-effectiveness estimates for these treatments. Additionally, ASA was shown to have a less favorable risk of major bleeding than that observed when all studies were included.

Although other NMAs have been conducted in this therapeutic area, we believe our study offers some unique insights, including reporting on a broader range of outcomes and inclusion of all existing treatments indicated for stroke prevention in AF patients. To the best of our knowledge, there exist four other NMAs comparing older treatments (placebo, antiplatelet drugs, warfarin) to some or all of the NOACs that address similar clinical questions in the same study population.[@b35-cpaa-8-093]--[@b38-cpaa-8-093] Only one study included the Phase III trial of edoxaban.[@b35-cpaa-8-093] In this study, which had results similar to ours, ischemic stroke was not reported as a separate outcome.

One previous NMA[@b37-cpaa-8-093] did not include edoxaban as a comparator, and had several results inconsistent with our analysis. The most important difference was that the authors found dabigatran 150 mg and apixaban to be more effective at reducing stroke than warfarin, but did not achieve a level of statistical significance as in our study. Another NMA[@b36-cpaa-8-093] included Phase II trials of edoxaban, and found no significant differences between interventions in the risk of major bleeding or ICH, whereas our analysis found these differences to be significant. The authors of both published studies aimed to reflect current practice patterns by excluding trials or study arms where warfarin was administered at nonstandard doses. However, studies in which warfarin was administered outside of the standard target INR range of 2.0--3.0 were included in both. By including these studies in their analyses, warfarin's effectiveness may be under or overestimated, since overcoagulation can lead to less bleeding but more ischemic strokes, and undercoagulation can lead to fewer ischemic strokes but more bleeding. This difference in included studies, coupled with differences in the choice of statistical models used, may explain inconsistencies between results.

There exist numerous published NMAs comparing the NOACs with each other.[@b39-cpaa-8-093]--[@b46-cpaa-8-093] Overall, the results of these studies align well with ours, but these are only a subset of the treatments included in our analysis. Only one study included the Phase III trial results of edoxaban, but the authors looked at individual and pooled relative-effectiveness estimates of the NOACs compared to warfarin, and did not compare the NOACs with each other.[@b46-cpaa-8-093]

This analysis has several limitations. As with any meta-analysis, NMAs are based on many simplifying assumptions. Although we assumed homogeneity of patient populations, the patients in the trials upon which we based our analysis were heterogeneous, particularly with respect to stroke and bleeding risk. For example, the average CHADS~2~ score of patients in the ROCKET-AF study was 3.5, which is significantly higher than that of most of the other studies, which was around 2. Generally, the trials were heterogeneous in terms of the definitions used for major bleeding, concomitant treatments allowed by protocols, discontinuation rates, and TTR for patients in the warfarin arms.

Other limitations related to patient characteristics may make using our findings for clinical decisions a challenge. For example, trials comparing ASA, placebo, and warfarin to each other are relatively old, and may not reflect the patients or outcomes seen today. These include high proportions of patients with valvular disease who are at much higher risk of stroke than those with nonvalvular disease.[@b46-cpaa-8-093] Additionally, as patient INRs may not be monitored as closely in practice as they are in clinical trials, the effectiveness of other treatments when compared to warfarin in clinical trials may be underestimated.[@b47-cpaa-8-093]

A final limitation is the inclusion of only English-language studies, although there is currently a lack of evidence that excluding non-English studies from published systematic reviews of interventions in conventional medicine leads to biased estimates of an intervention's effectiveness.[@b47-cpaa-8-093]

In conclusion, in the absence of head-to-head RCTs of antithrombotic treatments in patients with AF, we can only estimate their relative effectiveness indirectly. This NMA supports the use of OACs over antiplatelet agents or no treatment for stroke prevention in AF patients, following careful consideration of their bleeding risk. Each treatment option compared in this analysis is associated with a unique safety and efficacy profile, but this alone does not suffice to make an individual treatment decision. Our results further confirm the difficulty in balancing the risk of ischemic stroke with that of bleeding associated with stroke prevention in AF patients. Decision-analytic models may assist in providing additional guidance for classes of patients with varying stroke and bleeding risk. This approach allows for a formal consideration of risk, benefit, and cost; factors that are all important in determining the optimal approach to managing this very challenging condition.
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![Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram of the study-selection process.\
**Abbreviations:** RCTs, randomized controlled trials; MTC, multiple-treatment comparison.](cpaa-8-093Fig1){#f1-cpaa-8-093}

![Network of evidence.\
**Notes:** (**A**) Base-case multiple-treatment comparison analysis; (**B**) sensitivity analysis. The nodes represent the choice of stroke prophylactic treatment and the lines connecting the nodes represent direct comparisons from randomized controlled trials. The diameter of the nodes represents the number of patients receiving the intervention; the width of the lines and the numbers next to them indicate the number of direct comparisons.\
**Abbreviations:** ASA, acetylsalicylic acid (aspirin); APX, apixaban; C, clopidogrel; DAB 110, dabigatran 110 mg; DAB 150, dabigatran 150 mg; EDX HD, high-dose edoxaban; EDX LD, low-dose EDX; RVX, rivaroxaban; WAR, warfarin.](cpaa-8-093Fig2){#f2-cpaa-8-093}

![Ranking distributions of each treatment for ischemic stroke (efficacy) and major bleeding (safety).\
**Notes:** Distributions based on 100,000 Markov chain Monte Carlo simulations. Ranking indicates the probability that a treatment is ranked first (best) to tenth (worst) with respect to both outcomes.\
**Abbreviations:** LD, low dose; HD, high dose.](cpaa-8-093Fig3){#f3-cpaa-8-093}

###### 

Risk-of-bias assessment

  Study                        Sequence generation   Allocation concealment   Blinding of participants/personnel   Blinding of outcomes   Incomplete outcome data   Selective reporting                               Intention-to-treat analysis   Overall
  ---------------------------- --------------------- ------------------------ ------------------------------------ ---------------------- ------------------------- ------------------------------------------------- ----------------------------- ---------
  ACTIVE-A[@b18-cpaa-8-093]    Low                   Low                      Low                                  Unclear                Unclear                   Low                                               Yes                           Low
  ACTIVE-W[@b6-cpaa-8-093]     Low                   Low                      High                                 Unclear                Unclear                   Low                                               Yes                           Unclear
  AFASAK[@b19-cpaa-8-093]      Low                   Low                      Low                                  Unclear                Unclear                   High[\*](#tfn1-cpaa-8-093){ref-type="table-fn"}   Unclear                       Unclear
  AFASAK 2[@b21-cpaa-8-093]    Low                   Unclear                  High                                 Low                    Unclear                   Low                                               Yes                           Unclear
  ARISTOTLE[@b22-cpaa-8-093]   Unclear               Unclear                  Low                                  Low                    Low                       Low                                               Yes                           Low
  AVERROES[@b9-cpaa-8-093]     Low                   Unclear                  Low                                  Low                    Low                       Low                                               Yes                           Low
  BAFTA[@b23-cpaa-8-093]       Low                   Low                      High                                 Low                    Low                       Low                                               Yes                           Low
  CAFA[@b24-cpaa-8-093]        Unclear               Low                      Low                                  Low                    Low                       Low                                               Yes                           Low
  EAFT[@b25-cpaa-8-093]        Low                   Low                      Low                                  Low                    Unclear                   Unclear                                           Yes                           Low
  ENGAGE-AF[@b26-cpaa-8-093]   Low                   Unclear                  Low                                  Low                    Unclear                   Low                                               Yes                           Low
  JAST[@b27-cpaa-8-093]        Unclear               Low                      High                                 Low                    Low                       Low                                               Yes                           Low
  LASAF[@b33-cpaa-8-093]       Unclear               Unclear                  High                                 High                   Unclear                   Unclear                                           Unclear                       High
  RE-LY[@b7-cpaa-8-093]        Low                   Low                      High                                 Low                    Unclear                   Low                                               Yes                           Low
  ROCKET-AF[@b8-cpaa-8-093]    Low                   Low                      Low                                  Low                    Low                       Low                                               Yes                           Low
  SPAF I[@b31-cpaa-8-093]      Low                   Unclear                  Low                                  Low                    Low                       Low                                               Yes                           Low
  WASPO[@b32-cpaa-8-093]       Low                   Low                      High                                 Unclear                High                      Unclear                                           Yes                           Unclear

**Note:**

Authors did not report the number of events corresponding to a primary end point.

###### 

Study characteristics

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study                                                                    Treatment        Sample size (n)   Follow-up\   Primary end points             All strokes\                                     Ischemic stroke\                                 Myocardial infarction\   Overall mortality\   Major bleeding\   Intracranial hemorrhage\
                                                                                                              (years)                                     (n)                                              (n)                                              (n)                      (n)                  (n)               (n)
  ------------------------------------------------------------------------ ---------------- ----------------- ------------ ------------------------------ ------------------------------------------------ ------------------------------------------------ ------------------------ -------------------- ----------------- --------------------------
  ACTIVE-A[@b18-cpaa-8-093]                                                ASA + C          3,772             3.28         S, SE, MI, VD                  296                                              235                                              90                       825                  251               54

                                                                           ASA              3,782             3.24                                        408                                              343                                              115                      841                  162               29

  ACTIVE-W[@b6-cpaa-8-093]                                                 ASA + C          3,335             1.25         S, SE, MI, VD                  100                                              90                                               36                       159                  101               21

                                                                           Warfarin         3,371             1.25                                        59                                               42                                               23                       158                  93                11

  AFASAK[@b19-cpaa-8-093]                                                  ASA              336               1.08         S, TIA, SE                     15                                               NR                                               NR                       NR                   2                 NR

                                                                           Placebo          336               1.13                                        16                                               NR                                               NR                       NR                   0                 0

  AFASAK 2[@b20-cpaa-8-093],[@b21-cpaa-8-093]                              ASA              169               2.16         S, SE                          9                                                5                                                4                        14                   5                 1

                                                                           Warfarin         170               2.09                                        10                                               4                                                4                        17                   4                 2

  ARISTOTLE[@b22-cpaa-8-093],[\*](#tfn2-cpaa-8-093){ref-type="table-fn"}   Apixaban         9,088             1.69         S, SE, MB                      199                                              149                                              90                       603                  327               52

                                                                           Warfarin         9,025             1.65                                        250                                              155                                              102                      669                  462               122

  AVERROES[@b9-cpaa-8-093]                                                 Apixaban         2,808             1.1          S or SE                        49                                               35                                               24                       111                  44                11

                                                                           ASA              2,791             1.1                                         105                                              93                                               28                       140                  39                13

  BAFTA[@b23-cpaa-8-093]                                                   ASA              485               2.7          Disabling S,                   44                                               32                                               15                       108                  25                6

                                                                           Warfarin         488               2.7          ICH, AE                        21                                               10                                               15                       107                  25                8

  CAFA[@b24-cpaa-8-093]                                                    Placebo          191               1.27         Non-lacunar                    9                                                9                                                NR                       8                    2                 0

                                                                           Warfarin         187               1.27         IS, SE, ICH, fatal bleeding    7                                                6                                                NR                       10                   5                 1

  EAFT[@b25-cpaa-8-093]                                                    ASA              404               2.07         VD, non-fatal                  88                                               64                                               NR                       102                  6                 2

                                                                           Placebo          378               1.89         S, non-fatal MI, SE            90                                               73                                               NR                       99                   4                 1

  ENGAGE-AF[@b26-cpaa-8-093],[\^](#tfn3-cpaa-8-093){ref-type="table-fn"}   Edoxaban HD      7,035             2.19         S, SE                          281                                              236                                              133                      773                  418               61

                                                                           Edoxaban LD      7,034             2.24                                        360                                              233                                              169                      737                  254               41

                                                                           Warfarin         7,036             2.21                                        317                                              235                                              141                      839                  425               132

  JAST[@b27-cpaa-8-093]                                                    ASA              426               2.1          CVD, IS, TIA                   21                                               17                                               NR                       10                   7                 4

                                                                           Placebo          445               2.1                                         20                                               18                                               NR                       9                    2                 2

  LASAF[@b33-cpaa-8-093]                                                   ASA              104               1.64         CVD, OD                        4                                                NR                                               NR                       7                    NR                NR

                                                                           Placebo          91                1.48                                        3                                                NR                                               NR                       9                    NR                NR

  RE-LY[@b7-cpaa-8-093],[‡](#tfn4-cpaa-8-093){ref-type="table-fn"}         Dabigatran 110   6,015             2            S, SE                          171                                              152                                              98                       446                  342               27

                                                                           Dabigatran 150   6,076             2                                           122                                              103                                              97                       438                  399               38

                                                                           Warfarin         6,022             2                                           186                                              134                                              75                       487                  421               90

  ROCKET-AF[@b8-cpaa-8-093],[§](#tfn5-cpaa-8-093){ref-type="table-fn"}     Rivaroxaban      7,111             1.57         S, SE, MB,                     184[\#](#tfn6-cpaa-8-093){ref-type="table-fn"}   149[\#](#tfn6-cpaa-8-093){ref-type="table-fn"}   101                      582                  395               55

                                                                           Warfarin         7,125             1.58         non-MB (clinically relevant)   221[\#](#tfn6-cpaa-8-093){ref-type="table-fn"}   161[\#](#tfn6-cpaa-8-093){ref-type="table-fn"}   126                      632                  386               84

  SPAF I[@b31-cpaa-8-093]                                                  ASA              552               1.3          IS, SE                         24                                               23                                               7                        39                   10                2

                                                                           Placebo          568               1.29                                        42                                               42                                               12                       50                   14                2

  WASPO[@b32-cpaa-8-093]                                                   ASA              39                1            OD, S, SE,                     0                                                0                                                NR                       2                    3                 0

                                                                           Warfarin         36                1            TIA, MB, withdrawal            0                                                0                                                NR                       1                    0                 0
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:**

Sample sizes those used in efficacy analysis (sample sizes used in safety analysis 9,120 and 9,081 for apixaban and warfarin, respectively);

sample sizes those used in efficacy analysis (sample sizes used in safety analysis 7,012, 7,002, and 7,012 for edoxaban HD, edoxaban LD, and warfarin, respectively);

data updated to include new events reported in trial briefing document;

sample sizes those used in the analysis of all efficacy outcomes, except for overall mortality (7,081 and 7,090 for rivaroxaban and warfarin, respectively; sample sizes used in safety analysis 7,061 and 7,082 for rivaroxaban and warfarin, respectively);

data retrieved from supplementary appendix to trial.

**Abbreviations:** ASA, acetylsalicylic acid (aspirin); C, clopidogrel; LD, low dose; HD, high dose; S, stroke (including ischemic and hemorrhagic); SE, systemic embolism; MI, myocardial infarction; VD, vascular death; TIA, transient ischemic attack; MB, major bleeding; IS, ischemic stroke; ICH, intracranial hemorrhage; AE, arterial embolism; CVD, cardiovascular death; OD, overall death; NR, not reported.

###### 

Patient characteristics

  Study                                         Treatment        Age (years)[\*](#tfn8-cpaa-8-093){ref-type="table-fn"}   Males (%)   CHADS~2~ score[\*](#tfn8-cpaa-8-093){ref-type="table-fn"}   History of stroke/TIA (%)                         History of hypertension (%)   Heart failure (%)                                 History of MI (%)   Diabetes (%)   TTR (%)[\*](#tfn8-cpaa-8-093){ref-type="table-fn"}
  --------------------------------------------- ---------------- -------------------------------------------------------- ----------- ----------------------------------------------------------- ------------------------------------------------- ----------------------------- ------------------------------------------------- ------------------- -------------- ----------------------------------------------------
  ACTIVE-A[@b18-cpaa-8-093]                     ASA + C          70.9                                                     58.6        2                                                           13.2                                              85.3                          32.9                                              13.9                19.5           NA
                                                ASA              71.1                                                     57.8        2                                                           13                                                84.9                          33.2                                              14.6                19.2           
  ACTIVE-W[@b6-cpaa-8-093]                      ASA + C          70.2                                                     67          2                                                           15                                                83                            30                                                17                  21             63.8
                                                Warfarin         70.2                                                     66          2                                                           15                                                82                            31                                                18                  21             
  AFASAK[@b19-cpaa-8-093]                       ASA              75.1[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}          55          NR                                                          5                                                 33                            54                                                7                   8              NA
                                                Placebo          74.6[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}          54          NR                                                          6                                                 31                            51                                                8                   10             
  AFASAK 2[@b20-cpaa-8-093],[@b21-cpaa-8-093]   ASA              73.1                                                     65          NR                                                          8                                                 43                            70                                                7                   10             73
                                                Warfarin         73.2                                                     57          NR                                                          8                                                 47                            70                                                8                   14             
  ARISTOTLE[@b22-cpaa-8-093]                    Apixaban         70[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}            64.5        2.1                                                         19.2[‡](#tfn10-cpaa-8-093){ref-type="table-fn"}   87.3                          35.5[§](#tfn11-cpaa-8-093){ref-type="table-fn"}   14.5                25             62.2[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}
                                                Warfarin         70[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}            65          2.1                                                         19.7[‡](#tfn10-cpaa-8-093){ref-type="table-fn"}   87.6                          35.4[§](#tfn11-cpaa-8-093){ref-type="table-fn"}   13.9                24.9           
  AVERROES[@b9-cpaa-8-093]                      Apixaban         70                                                       59          2                                                           14                                                86                            40                                                NR                  19             NA
                                                ASA              70                                                       58          2.1                                                         13                                                87                            38                                                NR                  20             
  BAFTA[@b23-cpaa-8-093]                        ASA              81.5                                                     54          NR                                                          12                                                55                            19                                                12                  13             67
                                                Warfarin         81.5                                                     55          NR                                                          13                                                53                            20                                                10                  14             
  CAFA[@b24-cpaa-8-093]                         Placebo          67.4                                                     73.3        NR                                                          4.2                                               34                            20.4                                              12                  10             43.7[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}
                                                Warfarin         68                                                       75.9        NR                                                          3.2                                               43.3                          23.5                                              15                  13.9           
  EAFT[@b25-cpaa-8-093]                         ASA              73                                                       59          NR                                                          100                                               49                            11                                                7                   13             NA
                                                Placebo          73                                                       53          NR                                                          100                                               47                            12                                                9                   13             
  ENGAGE-AF[@b26-cpaa-8-093]                    Edoxaban HD      72[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}            62.1        2.8                                                         28.1                                              93.7                          58.2                                              NR                  36.4           68.4[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}
                                                Edoxaban LD      72[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}            61.2        2.8                                                         28.5                                              93.5                          56.6                                              NR                  36.2           
                                                Warfarin         72[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}            62.5        2.8                                                         28.3                                              93.6                          57.5                                              NR                  35.8           
  JAST[@b27-cpaa-8-093]                         ASA              65.5                                                     71.1        NR                                                          NR                                                36.6                          8.3                                               NR                  12.7           NA
                                                Placebo          64.8                                                     69.7        NR                                                          NR                                                40.4                          10.1                                              NR                  15.3           
  LASAF[@b33-cpaa-8-093]                        ASA              66                                                       55.5        NR                                                          NR                                                53                            NR                                                NR                  5              NA
                                                Placebo          67                                                       49.5        NR                                                          NR                                                49                            NR                                                NR                  9              
  RE-LY[@b7-cpaa-8-093]                         Dabigatran 110   71.4                                                     64.3        2.1                                                         19.9                                              78.8                          32.2                                              16.8                23.4           64
                                                Dabigatran 150   71.5                                                     63.2        2.2                                                         20.3                                              78.9                          31.8                                              16.9                23.1           
                                                Warfarin         71.6                                                     63.3        2.1                                                         19.8                                              78.9                          31.9                                              16.1                23.4           
  ROCKET-AF[@b8-cpaa-8-093]                     Rivaroxaban      73[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}            60.3        3.5                                                         54.9                                              90.3                          62.6                                              16.6                40.4           55[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}
                                                Warfarin         73[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}            60.3        3.5                                                         54.6                                              90.8                          62.3                                              18                  39.5           
  SPAF I[@b31-cpaa-8-093]                       ASA              67                                                       71          NR                                                          6                                                 53                            20                                                7                   16             NA
                                                Placebo          67                                                       70          NR                                                          7                                                 52                            20                                                8                   19             
  WASPO[@b32-cpaa-8-093]                        ASA              82.6[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}          54          NR                                                          0                                                 46                            NR                                                NR                  5              69.2
                                                Warfarin         83.5[\^](#tfn9-cpaa-8-093){ref-type="table-fn"}          39          NR                                                          0                                                 49                            NR                                                NR                  3              

**Notes:**

Data are mean values unless otherwise specified;

median values;

includes history of systemic embolism;

includes history of reduced left ventricular function.

**Abbreviations:** ASA, acetylsalicylic acid (aspirin); C, clopidogrel; LD, low dose; HD, high dose; TIA, transient ischemic attack; MI, myocardial infarction; TTR, time in therapeutic range; NA, not applicable; NR, not reported.

###### 

Results of pairwise meta-analyses of direct evidence

  Reference        Comparator       All strokes        Ischemic stroke    Myocardial infarction   Overall mortality   Major bleeding     Intracranial hemorrhage
  ---------------- ---------------- ------------------ ------------------ ----------------------- ------------------- ------------------ --------------------------------------------------
  Warfarin         ASA + C          **1.7**            **2.15**           1.57                    1.01                1.09               1.92
                                    **(1.23--2.35)**   **(1.49--3.1)**    (0.93--2.65)            (0.81--1.26)        (0.82--1.45)       (0.92--3.98)
                   ASA              **1.95**           **2.33**           1.06                    1.01                1.29               0.54
                                    **(1.22--3.22)**   **(1.48--4.05)**   (0.58--1.78)            (0.79--1.3)         (0.76--2.15)       (0.2--1.38)
                   Placebo          1.26               1.47               NA                      0.78                0.39               0.33[\*](#tfn13-cpaa-8-093){ref-type="table-fn"}
                                    (0.47--3.38)       (0.52--4.13)                               (0.31--1.98)        (0.08--2.02)       (0.01--8.01)
                   Apixaban         **0.79**           0.96               0.88                    0.9                 **0.69**           **0.42**
                                    **(0.66--0.96)**   (0.77--1.2)        (0.66--1.17)            (0.81--1)           **(0.6--0.8)**     **(0.3--0.57)**
                   Dabigatran 110   0.92               1.14               1.29                    0.91                **0.8**            **0.3**
                                    (0.75--1.13)       (0.9--1.43)        (0.96--1.75)            (0.8--1.03)         **(0.7--0.93)**    **(0.19--0.45)**
                   Dabigatran 150   **0.64**           **0.76**           1.27                    0.88                0.93               **0.41**
                                    **(0.51--0.81)**   **(0.59--0.98)**   (0.94--1.71)            (0.77--1)           (0.93--1.07)       **(0.28--0.6)**
                   Rivaroxaban      0.85               0.94               0.82                    0.94                1.03               **0.67**
                                    (0.7--1.03)        (0.76--1.18)       (0.63--1.06)            (0.84--1.05)        (0.9--1.19)        **(0.47--0.93)**
                   Edoxaban HD      0.88               1                  0.94                    0.92                **0.80**           **0.47**
                                    (0.75--1.03)       (0.83--1.19)       (0.74--1.19)            (0.83--1.01)        **(0.71--0.91)**   **(0.34--0.63)**
                   Edoxaban LD      1.13               **1.41**           1.19                    **0.87**            **0.47**           **0.3**
                                    (0.97--1.31)       **(1.19--1.67)**   (0.95--1.49)            **(0.79--0.96)**    **(0.41--0.55)**   **(0.21--0.43)**
  ASA + C          ASA              **0.72**           **0.68**           0.78                    0.97                **1.53**           **1.84**
                                    **(0.62--0.83)**   **(0.57--0.8)**    (0.59--1.02)            (0.88--1.07)        **(1.26--1.87)**   **(1.17--2.9)**
  ASA              Placebo          1.25               **1.42**           0.59                    1.19                0.75               0.46
                                    (1--1.55)          **(1.1--1.84)**    (0.23--1.5)             (0.96--1.48)        (0.42--1.31)       (0.14--1.31)
  Dabigatran 110   Dabigatran 150   **0.7**            **0.67**           0.98                    0.97                1.16               1.39
                                    **(0.56--0.89)**   **(0.52--0.86)**   (0.74--1.3)             (0.85--1.11)        (1--1.34)          (0.85--2.28)
  Edoxaban HD      Edoxaban LD      **1.26**           **1.38**           1.25                    0.94                **0.60**           **0.66**
                                    **(1.08--1.47)**   **(1.17--1.63)**   (0.99--1.57)            (0.85--1.04)        **(0.51--0.7)**    **(0.44--0.98)**

**Notes:**

A correction of 0.5 was added to each count, due to zero events in the placebo arm. Results presented as rate ratios, with 95% confidence intervals in parentheses below. Significant results are in bold.

**Abbreviations:** ASA, acetylsalicylic acid (aspirin); C, clopidogrel; HD, high dose; LD, low dose; NA, not applicable.

###### 

Results of base-case mixed-treatment comparison analysis

  Reference        Comparator       All strokes        Ischemic stroke    Myocardial infarction   Overall mortality   Major bleeding     Intracranial hemorrhage
  ---------------- ---------------- ------------------ ------------------ ----------------------- ------------------- ------------------ -------------------------
  Warfarin         ASA + C          **1.44**           **1.87**           1.05                    1.02                1.16               1.32
                                    **(1.15--1.8)**    **(1.45--2.42)**   (0.75--1.47)            (0.88--1.18)        (0.92--1.45)       (0.81--2.19)
                   Aspirin          **1.93**           **2.68**           1.22                    1.05                **0.77**           0.64
                                    **(1.55--2.41)**   **(2.08--3.47)**   (0.88--1.68)            (0.91--1.21)        **(0.61--0.98)**   (0.39--1.04)
                   Placebo          **2.39**           **3.75**           1.96                    1.22                0.57               **0.22**
                                    **(1.77--3.24)**   **(2.64--5.33)**   (0.86--4.44)            (0.94--1.57)        (0.32--1)          **(0.07--0.65)**
                   Apixaban         **0.82**           0.97               0.87                    **0.89**            **0.71**           **0.42**
                                    **(0.69--0.97)**   (0.79--1.19)       (0.67--1.13)            **(0.8--0.98)**     **(0.62--0.81)**   **(0.31--0.57)**
                   Dabigatran 110   0.92               1.14               1.23                    0.92                **0.82**           **0.3**
                                    (0.75--1.14)       (0.9--1.44)        (0.92--1.65)            (0.81--1.04)        **(0.71--0.94)**   **(0.19--0.45)**
                   Dabigatran 150   **0.65**           **0.76**           1.2                     0.89                0.94               **0.41**
                                    **(0.52--0.82)**   **(0.59--0.99)**   (0.9--1.61)             (0.79--1.01)        (0.82--1.08)       **(0.28--0.6)**
                   Rivaroxaban      0.85               0.95               0.82                    0.94                1.03               **0.65**
                                    (0.7--1.03)        (0.76--1.18)       (0.64--1.07)            (0.84--1.05)        (0.9--1.19)        **(0.46--0.91)**
                   Edoxaban HD      0.89               1.01               0.94                    0.92                **0.8**            **0.46**
                                    (0.76--1.04)       (0.84--1.21)       (0.74--1.18)            (0.84--1.02)        **(0.71--0.91)**   **(0.34--0.62)**
                   Edoxaban LD      1.12               **1.4**            1.17                    **0.87**            **0.48**           **0.3**
                                    (0.96--1.3)        **(1.18--1.65)**   (0.94--1.46)            **(0.78--0.96)**    **(0.41--0.56)**   **(0.21--0.43)**
  ASA + C          Aspirin          **1.34**           **1.44**           1.16                    1.03                **0.67**           **0.48**
                                    **(1.17--1.55)**   **(1.23--1.68)**   (0.91--1.48)            (0.94--1.13)        **(0.56--0.8)**    **(0.32--0.72)**
                   Placebo          **1.66**           **2.01**           1.87                    1.2                 **0.49**           **0.17**
                                    **(1.29--2.15)**   **(1.5--2.69)**    (0.84--4.07)            (0.95--1.51)        **(0.28--0.85)**   **(0.05--0.47)**
                   Apixaban         **0.57**           **0.52**           0.83                    0.87                **0.61**           **0.32**
                                    **(0.44--0.73)**   **(0.39--0.69)**   (0.57--1.21)            (0.74--1.03)        **(0.48--0.79)**   **(0.18--0.54)**
                   Dabigatran 110   **0.64**           **0.61**           1.17                    0.90                **0.71**           **0.22**
                                    **(0.47--0.87)**   **(0.43--0.86)**   (0.76--1.82)            (0.74--1.1)         **(0.54--0.93)**   **(0.11--0.43)**
                   Dabigatran 150   **0.45**           **0.41**           1.15                    0.88                0.82               **0.31**
                                    **(0.33--0.62)**   **(0.28--0.59)**   (0.74--1.77)            (0.72--1.07)        (0.63--1.06)       **(0.17--0.58)**
                   Rivaroxaban      **0.59**           **0.51**           0.78                    0.92                0.9                **0.49**
                                    **(0.44--0.8)**    **(0.36--0.71)**   (0.51--1.19)            (0.77--1.11)        (0.68--1.17)       **(0.27--0.9)**
                   Edoxaban HD      **0.62**           **0.54**           0.89                    0.91                **0.7**            **0.35**
                                    **(0.47--0.81)**   **(0.39--0.74)**   (0.6--1.34)             (0.76--1.09)        **(0.53--0.9)**    **(0.19--0.62)**
                   Edoxaban LD      0.78               0.75               1.12                    0.85                **0.41**           **0.23**
                                    (0.59--1.02)       (0.55--1.02)       (0.75--1.66)            (0.71--1.02)        **(0.32--0.54)**   **(0.12--0.42)**
  ASA              Placebo          1.24               **1.4**            1.62                    1.16                0.74               **0.35**
                                    (1--1.54)          **(1.09--1.8)**    (0.75--3.36)            (0.94--1.44)        (0.42--1.25)       **(0.11--0.91)**
                   Apixaban         **0.42**           **0.36**           0.72                    **0.85**            0.92               0.66
                                    **(0.33--0.54)**   **(0.28--0.48)**   (0.51--1.01)            **(0.73--0.99)**    (0.71--1.18)       (0.4--1.09)
                   Dabigatran 110   **0.48**           **0.42**           1.01                    0.88                1.06               **0.46**
                                    **(0.35--0.64)**   **(0.3--0.6)**     (0.66--1.55)            (0.72--1.06)        (0.8--1.4)         **(0.24--0.88)**
                   Dabigatran 150   **0.34**           **0.28**           0.99                    0.85                1.22               0.65
                                    **(0.25--0.46)**   **(0.2--0.41)**    (0.65--1.51)            (0.7--1.03)         (0.93--1.61)       (0.35--1.19)
                   Rivaroxaban      **0.44**           **0.35**           0.68                    0.9                 **1.34**           1.03
                                    **(0.33--0.59)**   **(0.25--0.5)**    (0.45--1.02)            (0.75--1.08)        **(1.02--1.76)**   (0.57--1.85)
                   Edoxaban HD      **0.46**           **0.38**           0.77                    0.88                1.04               0.72
                                    **(0.35--0.6)**    **(0.28--0.51)**   (0.52--1.14)            (0.74--1.05)        (0.79--1.36)       (0.41--1.28)
                   Edoxaban LD      **0.58**           **0.52**           0.96                    **0.83**            **0.62**           **0.48**
                                    **(0.44--0.76)**   **(0.38--0.71)**   (0.65--1.42)            **(0.69--0.98)**    **(0.47--0.82)**   **(0.26--0.86)**
  Placebo          Apixaban         **0.34**           **0.26**           0.44                    **0.73**            1.24               1.9
                                    **(0.25--0.47)**   **(0.18--0.37)**   (0.2--1.03)             **(0.56--0.95)**    (0.7--2.26)        (0.64--6.49)
                   Dabigatran 110   **0.39**           **0.3**            0.62                    0.75                1.43               1.33
                                    **(0.27--0.55)**   **(0.2--0.46)**    (0.27--1.49)            (0.57--1)           (0.8--2.62)        (0.42--4.86)
                   Dabigatran 150   **0.27**           **0.2**            0.61                    **0.73**            1.66               1.87
                                    **(0.19--0.4)**    **(0.13--0.31)**   (0.26--1.47)            **(0.55--0.97)**    (0.93--3.02)       (0.59--6.69)
                   Rivaroxaban      **0.36**           **0.25**           0.42                    0.77                **1.81**           2.96
                                    **(0.25--0.51)**   **(0.17--0.38)**   (0.18--1)               (0.58--1.02)        **(1.02--3.32)**   (0.95--10.4)
                   Edoxaban HD      **0.37**           **0.27**           0.48                    0.76                1.41               2.08
                                    **(0.26--0.52)**   **(0.18--0.4)**    (0.21--1.12)            (0.58--1)           (0.79--2.57)       (0.68--7.3)
                   Edoxaban LD      **0.47**           **0.37**           0.60                    **0.71**            0.84               1.37
                                    **(0.33--0.66)**   **(0.25--0.55)**   (0.26--1.4)             **(0.54--0.93)**    (0.47--1.54)       (0.44--4.86)
  Apixaban         Dabigatran 110   1.13               1.17               1.41                    1.03                1.16               0.7
                                    (0.86--1.47)       (0.86--1.6)        (0.96--2.07)            (0.88--1.22)        (0.95--1.41)       (0.41--1.18)
                   Dabigatran 150   0.8                0.78               1.38                    1                   **1.33**           0.98
                                    (0.6--1.06)        (0.56--1.09)       (0.95--2.02)            (0.85--1.19)        **(1.1--1.62)**    (0.6--1.58)
                   Rivaroxaban      1.04               0.97               0.95                    1.06                **1.46**           1.55
                                    (0.8--1.35)        (0.72--1.32)       (0.65--1.36)            (0.91--1.23)        **(1.2--1.78)**    (0.98--2.46)
                   Edoxaban HD      1.09               1.04               1.08                    1.04                1.13               1.1
                                    (0.86--1.37)       (0.79--1.36)       (0.76--1.52)            (0.9--1.2)          (0.94--1.37)       (0.71--1.68)
                   Edoxaban LD      **1.37**           **1.44**           1.35                    0.97                **0.68**           0.72
                                    **(1.09--1.72)**   **(1.11--1.88)**   (0.96--1.88)            (0.84--1.12)        **(0.55--0.83)**   (0.45--1.14)
  Dabigatran 110   Dabigatran 150   **0.71**           **0.67**           0.98                    0.97                1.15               1.4
                                    **(0.56--0.89)**   **(0.52--0.86)**   (0.74--1.3)             (0.85--1.11)        (1--1.33)          (0.85--2.32)
                   Rivaroxaban      0.92               0.83               **0.67**                1.02                **1.27**           **2.21**
                                    (0.69--1.22)       (0.6--1.15)        **(0.45--0.99)**        (0.86--1.22)        **(1.04--1.55)**   **(1.29--3.85)**
                   Edoxaban HD      0.97               0.89               0.76                    1.01                0.98               1.56
                                    (0.74--1.25)       (0.66--1.19)       (0.53--1.11)            (0.86--1.18)        (0.81--1.19)       (0.93--2.67)
                   Edoxaban LD      1.21               1.23               0.96                    0.94                **0.59**           1.02
                                    (0.94--1.56)       (0.92--1.64)       (0.66--1.37)            (0.8--1.11)         **(0.48--0.72)**   (0.59--1.8)
  Dabigatran 150   Rivaroxaban      1.31               1.24               0.68                    1.05                1.1                1.58
                                    (0.97--1.77)       (0.88--1.75)       (0.46--1.01)            (0.89--1.25)        (0.9--1.33)        (0.96--2.64)
                   Edoxaban HD      **1.37**           1.32               0.78                    1.04                0.85               1.12
                                    **(1.04--1.81)**   (0.96--1.82)       (0.54--1.13)            (0.88--1.22)        (0.71--1.02)       (0.69--1.83)
                   Edoxaban LD      **1.72**           **1.83**           0.97                    0.97                **0.51**           0.73
                                    **(1.31--2.26)**   **(1.35--2.5)**    (0.68--1.4)             (0.82--1.14)        **(0.41--0.62)**   (0.44--1.23)
  Rivaroxaban      Edoxaban HD      1.05               1.07               1.14                    0.98                **0.78**           0.71
                                    (0.81--1.35)       (0.8--1.42)        (0.8--1.62)             (0.85--1.14)        **(0.64--0.94)**   (0.45--1.11)
                   Edoxaban LD      **1.31**           **1.48**           **1.42**                0.92                **0.46**           **0.46**
                                    **(1.03--1.68)**   **(1.12--1.95)**   **(1.01--2)**           (0.79--1.07)        **(0.38--0.57)**   **(0.29--0.75)**
  Edoxaban HD      Edoxaban LD      **1.26**           **1.38**           1.25                    0.94                **0.60**           **0.66**
                                    **(1.08--1.47)**   **(1.17--1.64)**   (0.99--1.57)            (0.85--1.03)        **(0.51--0.7)**    **(0.44--0.97)**

**Notes:** Results presented as rate ratios, with 95% credible intervals in parentheses below. Significant results are in bold.

**Abbreviations:** ASA, acetylsalicylic acid (aspirin); C, clopidogrel; HD, high dose; LD, low dose.

###### 

Results of sensitivity analysis[\*](#tfn17-cpaa-8-093){ref-type="table-fn"}

  Reference        Comparator       All strokes        Ischemic strokes   Myocardial infarction   Overall mortality   Major bleeding      Intracranial hemorrhage
  ---------------- ---------------- ------------------ ------------------ ----------------------- ------------------- ------------------- -------------------------
  Warfarin         ASA + C          **1.72**           **2.16**           1.37                    1.01                1.10                1.47
                                    **(1.25--2.39)**   **(1.54--3.04)**   (0.84--2.25)            (0.82--1.27)        (0.83--1.46)        (0.75--3.02)
                   ASA              **1.8**            **2.27**           1.03                    0.99                1.24                0.52
                                    **(1.21--2.7)**    **(1.48--3.51)**   (0.57--1.82)            (0.78--1.27)        (0.76--2.02)        (0.2--1.23)
                   Placebo          **1.9**            **2.9**            NA                      1.06                **0.29**            **0.13**
                                    **(1.1--3.32)**    **(1.54--5.17)**                           (0.59--1.86)        **(0.08--0.85)**    **(0.02--0.64)**
                   Apixaban         0.80               0.95               0.85                    0.9                 **0.69**            **0.41**
                                    (0.66--0.96)       (0.76--1.19)       (0.64--1.13)            (0.81--1)           **(0.6--0.8)**      **(0.29--0.57)**
                   Dabigatran 110   0.92               1.15               1.25                    0.92                **0.82**            **0.3**
                                    (0.75--1.14)       (0.91--1.44)       (0.93--1.69)            (0.81--1.04)        **(0.71--0.94)**    **(0.19--0.45)**
                   Dabigatran 150   **0.65**           **0.77**           1.23                    0.89                0.94                **0.41**
                                    **(0.52--0.82)**   **(0.59--0.99)**   (0.91--1.66)            (0.78--1.01)        (0.82--1.08)        **(0.28--0.6)**
                   Rivaroxaban      0.85               0.97               0.82                    0.94                1.03                **0.65**
                                    (0.7--1.04)        (0.77--1.21)       (0.63--1.06)            (0.84--1.05)        (0.9--1.19)         **(0.46--0.91)**
                   Edoxaban HD      0.89               1.03               0.94                    0.92                **0.8**             **0.46**
                                    (0.76--1.05)       (0.86--1.24)       (0.74--1.19)            (0.84--1.02)        **(0.7--0.91)**     **(0.34--0.62)**
                   Edoxaban LD      1.12               **1.43**           1.17                    **0.87**            **0.48**            **0.3**
                                    (0.97--1.3)        **(1.21--1.69)**   (0.94--1.46)            **(0.78--0.96)**    **(0.41--0.55)**    **(0.21--0.42)**
  ASA + C          ASA              1.04               1.05               0.76                    0.98                1.12                0.36
                                    (0.63--1.75)       (0.61--1.83)       (0.34--1.59)            (0.7--1.36)         (0.64--1.98)        (0.11--1.03)
                   Placebo          1.1                1.35               NA                      1.04                **0.26**            **0.09**
                                    (0.58--2.09)       (0.65--2.62)                               (0.56--1.89)        **(0.07--0.79)**    **(0.01--0.47)**
                   Apixaban         **0.46**           **0.44**           0.62                    0.89                **0.63**            **0.28**
                                    **(0.32--0.67)**   **(0.3--0.66)**    (0.36--1.07)            (0.69--1.14)        **(0.46--0.86)**    **(0.13--0.59)**
                   Dabigatran 110   **0.54**           **0.53**           0.92                    0.90                0.74                **0.2**
                                    **(0.36--0.78)**   **(0.35--0.8)**    (0.52--1.61)            (0.7--1.17)         (0.54--1.02)        **(0.09--0.44)**
                   Dabigatran 150   **0.38**           **0.36**           0.90                    0.88                0.86                **0.28**
                                    **(0.25--0.56)**   **(0.23--0.54)**   (0.51--1.57)            (0.68--1.13)        (0.62--1.17)        **(0.12--0.6)**
                   Rivaroxaban      **0.49**           **0.45**           0.6                     0.93                0.94                **0.44**
                                    **(0.34--0.72)**   **(0.3--0.67)**    (0.34--1.04)            (0.72--1.19)        (0.68--1.28)        **(0.2--0.93)**
                   Edoxaban HD      **0.52**           **0.48**           0.69                    0.91                **0.73**            **0.31**
                                    **(0.36--0.74)**   **(0.32--0.7)**    (0.4--1.18)             (0.72--1.16)        **(0.53--0.99)**    **(0.14--0.65)**
                   Edoxaban LD      **0.65**           **0.66**           0.86                    0.85                **0.43**            **0.21**
                                    **(0.45--0.93)**   **(0.45--0.96)**   (0.5--1.47)             (0.67--1.08)        **(0.32--0.6)**     **(0.09--0.44)**
  ASA              Placebo          1.05               1.28               NA                      1.06                **0.23**            0.25
                                    (0.69--1.61)       (0.71--2.18)                               (0.61--1.84)        **(0.06--0.66)**    (0.03--1.02)
                   Apixaban         **0.44**           **0.42**           0.82                    0.91                **0.56**            0.79
                                    **(0.28--0.69)**   **(0.26--0.68)**   (0.44--1.61)            (0.69--1.18)        **(0.34--0.93)**    (0.31--2.13)
                   Dabigatran 110   **0.51**           **0.5**            1.22                    0.92                0.66                0.56
                                    **(0.33--0.8)**    **(0.31--0.82)**   (0.64--2.39)            (0.7--1.22)         (0.4--1.1)          (0.22--1.58)
                   Dabigatran 150   **0.36**           **0.34**           1.19                    0.9                 0.76                0.78
                                    **(0.23--0.57)**   **(0.2--0.55)**    (0.63--2.33)            (0.68--1.19)        (0.46--1.26)        (0.31--2.16)
                   Rivaroxaban      **0.47**           **0.43**           0.79                    0.95                0.84                1.24
                                    **(0.3--0.74)**    **(0.26--0.69)**   (0.43--1.53)            (0.72--1.24)        (0.5--1.39)         (0.5--3.39)
                   Edoxaban HD      **0.5**            **0.45**           0.91                    0.93                0.65                0.88
                                    **(0.32--0.76)**   **(0.28--0.72)**   (0.49--1.73)            (0.72--1.21)        (0.39--1.07)        (0.35--2.37)
                   Edoxaban LD      **0.62**           0.63               1.14                    0.87                **0.39**            0.58
                                    **(0.4--0.95)**    (0.39--1)          (0.62--2.15)            (0.67--1.13)        **(0.23--0.64)**    (0.23--1.58)
  Placebo          Apixaban         **0.42**           **0.33**           NA                      0.85                2.41                3.26
                                    **(0.23--0.75)**   **(0.18--0.64)**                           (0.48--1.53)        (0.81--8.93)        (0.62--27.71)
                   Dabigatran 110   **0.49**           **0.39**           NA                      0.87                2.84                2.33
                                    **(0.27--0.87)**   **(0.21--0.77)**                           (0.49--1.57)        (0.97--10.67)       (0.43--19.75)
                   Dabigatran 150   **0.34**           **0.26**           NA                      0.85                **3.28**            3.26
                                    **(0.19--0.62)**   **(0.14--0.52)**                           (0.47--1.53)        **(1.11--12.2)**    (0.61--27.92)
                   Rivaroxaban      **0.45**           **0.33**           NA                      0.89                **3.59**            5.14
                                    **(0.25--0.8)**    **(0.18--0.64)**                           (0.5--1.6)          **(1.22--13.35)**   (0.97--43.06)
                   Edoxaban HD      **0.47**           **0.35**           NA                      0.88                2.79                3.63
                                    **(0.26--0.83)**   **(0.19--0.68)**                           (0.49--1.57)        (0.95--10.32)       (0.7--30.74)
                   Edoxaban LD      0.59               **0.49**           NA                      0.82                1.66                2.39
                                    (0.33--1.05)       **(0.27--0.94)**                           (0.46--1.47)        (0.56--6.2)         (0.45--20.49)
  Apixaban         Dabigatran 110   1.16               1.2                1.48                    1.02                1.18                0.71
                                    (0.88--1.54)       (0.87--1.66)       (0.99--2.21)            (0.86--1.21)        (0.97--1.45)        (0.41--1.22)
                   Dabigatran 150   0.82               0.8                1.45                    0.99                **1.36**            1
                                    (0.61--1.1)        (0.57--1.13)       (0.97--2.17)            (0.84--1.17)        **(1.12--1.66)**    (0.6--1.64)
                   Rivaroxaban      1.07               1.01               0.97                    1.04                **1.5**             1.58
                                    (0.82--1.41)       (0.74--1.39)       (0.66--1.42)            (0.89--1.22)        **(1.23--1.83)**    (0.99--2.53)
                   Edoxaban HD      1.12               1.08               1.11                    1.03                1.16                1.11
                                    (0.88--1.44)       (0.81--1.44)       (0.77--1.6)             (0.89--1.19)        (0.96--1.41)        (0.72--1.75)
                   Edoxaban LD      **1.41**           **1.49**           1.38                    0.96                **0.69**            0.73
                                    **(1.11--1.79)**   **(1.13--1.97)**   (0.97--1.97)            (0.83--1.11)        **(0.56--0.85)**    (0.45--1.18)
  Dabigatran 110   Dabigatran 150   **0.71**           **0.67**           0.98                    0.97                1.16                1.4
                                    **(0.56--0.89)**   **(0.52--0.86)**   (0.74--1.3)             (0.85--1.11)        (1--1.34)           (0.85--2.32)
                   Rivaroxaban      0.92               0.84               **0.65**                1.02                **1.27**            **2.21**
                                    (0.69--1.23)       (0.62--1.16)       **(0.44--0.97)**        (0.86--1.22)        **(1.04--1.55)**    **(1.28--3.88)**
                   Edoxaban HD      0.97               0.9                0.75                    1.01                0.98                1.56
                                    (0.74--1.26)       (0.67--1.2)        (0.51--1.09)            (0.86--1.18)        (0.81--1.19)        (0.93--2.67)
                   Edoxaban LD      1.22               1.25               0.94                    0.94                **0.59**            1.03
                                    (0.94--1.57)       (0.94--1.65)       (0.65--1.35)            (0.8--1.11)         **(0.48--0.72)**    (0.59--1.79)
  Dabigatran 150   Rivaroxaban      1.31               1.26               **0.67**                1.05                1.1                 1.58
                                    (0.97--1.77)       (0.9--1.76)        **(0.45--0.99)**        (0.89--1.25)        (0.9--1.34)         (0.95--2.64)
                   Edoxaban HD      **1.37**           1.34               0.77                    1.04                0.85                1.11
                                    **(1.04--1.82)**   (0.98--1.83)       (0.52--1.12)            (0.88--1.22)        (0.7--1.03)         (0.69--1.82)
                   Edoxaban LD      **1.72**           **1.86**           0.96                    0.97                **0.51**            0.73
                                    **(1.32--2.27)**   **(1.37--2.52)**   (0.66--1.38)            (0.82--1.14)        **(0.41--0.62)**    (0.43--1.22)
  Rivaroxaban      Edoxaban HD      1.05               1.06               1.15                    0.98                **0.78**            0.71
                                    (0.81--1.35)       (0.8--1.41)        (0.8--1.63)             (0.85--1.14)        **(0.64--0.94)**    (0.45--1.11)
                   Edoxaban LD      **1.32**           **1.47**           **1.43**                0.92                **0.46**            **0.47**
                                    **(1.03--1.68)**   **(1.12--1.94)**   **(1.02--2.01)**        (0.79--1.07)        **(0.38--0.57)**    **(0.28--0.76)**
  Edoxaban HD      Edoxaban LD      **1.26**           **1.38**           1.25                    0.94                **0.6**             **0.66**
                                    **(1.08--1.47)**   **(1.17--1.64)**   (1--1.57)               (0.85--1.03)        **(0.51--0.7)**     **(0.44--0.97)**

**Notes:**

Sensitivity analysis includes results for patients suitable for warfarin only. Results presented as rate ratios, with 95% credible intervals in parentheses below. Significant results are in bold.

**Abbreviations:** ASA, acetylsalicylic acid (aspirin); C, clopidogrel; HD, high dose; LD, low dose; NA, not applicable.
